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Abstract  1 
Objective: Funding for early career researchers in Australia’s largest medical research funding 2 
scheme is determined by a competitive peer-review process using a panel of four reviewers. 3 
The purpose of this experiment was to appraise the reliability of funding by duplicating 4 
applications that were considered by separate grant review panels. 5 
Methods: Sixty duplicate applications were considered by two independent grant review panels 6 
that were awarding funding for Australia’s National Health and Medical Research Council. Panel 7 
members were blinded to which applications were included in the experiment and to whether 8 
it was the original or duplicate application. Scores were compared across panels using Bland–9 
Altman plots to determine measures of agreement, including whether agreement would have 10 
impacted on actual funding. 11 
Results: Twenty-three percent of the applicants were funded by both panels and 60 percent 12 
were not funded by both, giving an overall agreement of 83 percent (95% CI 73 to 92%). The 13 
chance-adjusted agreement was 0.75 (95% CI 0.58 to 0.92). 14 
Conclusions: There was a comparatively high level of agreement when compared with other 15 
types of funding schemes. Further experimental research could be used to determine if this 16 
higher agreement is due to nature of the application, the composition of the assessment panel, 17 
or the characteristics of the applicants. 18 
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1. Introduction 1 
Research funding is most commonly allocated through a competitive process in which 2 
applicants are assessed by a panel of their peers using pre-defined criteria. Surprisingly the 3 
reliability of grant applicant assessment processes has only rarely been examined. In 1977 the 4 
US National Science Foundation re-reviewed 150 proposals using a second independent peer 5 
review panel and found a 24–30% disagreement in funding outcomes.1 A Canadian study of 248 6 
proposals submitted to two major funding agencies with similar peer review processes found a 7 
27% disagreement in funding.2 In 2009 the Academy of Finland randomly assigned peer 8 
reviewers to two panels assessing the same 65 proposals, and found a 31–35% disagreement.3  9 
A review as part of the Cochrane collaboration examining studies of the allocation of grant 10 
funding concluded that: “experimental studies assessing the effects of grant giving peer-review 11 
on importance, relevance, usefulness, soundness of methods, soundness of ethics, 12 
completeness and accuracy of funded research are urgently needed.”4 To date all experimental 13 
studies assessing reliability of peer-review panels in allocating research grants have examined 14 
the allocation of project funding and not people funding such as awards and fellowships. 15 
The purpose of this study is to assess the inter-panel reliability in assessing applicants for 16 
fellowship support. It uses an experimental design of applications for an Australian scheme for 17 
Early Career Fellowships, administered by Australia’s National Health and Medical Research 18 
Council.5 The experiment involved duplicating a randomly selected sub-set of applications that 19 
were assessed by two independent review panels. The panel scores were compared to 20 
determine the reliability of the scoring and the agreement in the awarding of funding.     21 
2. Materials and Methods 22 
The National Health and Medical Research Council (NHMRC) is the main government funding 23 
body for health and medical research in Australia.6 In addition to funding for research projects, 24 
the NHMRC also funds individual researchers including early career post-doctoral researchers 25 
who can apply up to two years after the awarding of their PhDs.5 In 2013 the scheme funded 26 
123 (24%) of the 523 applications received at total cost of $21 million (AUD). Applicants are 27 
assessed for funding by multiple panels, each consisting of four senior Australian health and 28 
medical researchers with a background in either biomedical, clinical, public health or health 29 
services.  30 
Eight independent panels assess 30 to 40 applications that are split by field. All applications are 31 
independently scored by all panel reviewers on three domains: (i) personal achievement which 32 
includes information on undergraduate track record, a supervisor’s report and information on 33 
prizes and conference presentations, this contributes 35 percent to the score; (ii) project which 34 
involves a research plan and description of the institutional environment, 25 percent; (iii) 35 
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research output in terms of quality and quantity including publications, patents as well as 1 
influence on policy and research funding, 40 percent.7 Next the secretariat of NHMRC calculates 2 
an average score which determines a ranking of applicants from highest to lowest and this is 3 
then reviewed in a teleconference of all panel members. The NHMRC rules require than panel 4 
members sign a confidentiality agreement and separate teleconferences were held, hence the 5 
decision of each panel should be independent. 6 
This study was undertaken with the assistance of the secretariat of the National Health and 7 
Medical Research Council. In 2013 all applicants for the Early Career Fellowships were invited to 8 
participate in an experiment to test the reliability of the assessment procedure. Applicants 9 
provided their consent to participate using the online submission system. The NHMRC 10 
secretariat randomly selected 60 applications and these were duplicated so they could be 11 
assessed by two different review panels, one assesses the original and the other the duplicate.  12 
Sixty applications was the maximum number considered feasible by the secretariat both for 13 
internal NHMRC administration and to not over burden panel members. The only alteration to 14 
the duplicate was to alter the applicant ID number and this was assigned to a separate review 15 
panel. Each Fellowship panel reviewed around five experimental applications, with the rest 16 
being applications that were not part of the experiment. Panel members, who also consented 17 
to participate in the experiment, were blinded to which applications were included in the 18 
experiment.  19 
This work was funded by the National Health and Medical Research Council (Project Grant 20 
1023735). The NHMRC contributed to the study design and performed the data collection. The 21 
NHMRC had no role in the analysis, interpretation of the data, writing of the article or decision 22 
to submit for publication. The study was approved by the Queensland University of Technology 23 
(QUT) Human Research Ethics Committee (number 1200000547). 24 
At the end of the experiment the NHMRC secretariat provided modified final combined scores 25 
of both panels, which involved them adding fixed amount to every score that was not disclosed 26 
to the research team, to all experimental scores supplied for analysis. This was done to prevent 27 
applicants identifying their own scores. The only applicant specific information provided by the 28 
NHMRC to the research team was the applicants’ area of research that was one of: Basic 29 
Science, Clinical Medicine and Science, Public Health, or Health Services.  30 
The agreement between the two panel scores for the original and duplicate applications was 31 
analysed using a Bland–Altman plot and 95% limits of agreement. This provided a graphical 32 
method to plot the difference scores from each panel against the mean for each subject. We 33 
also used the percent overall agreement in funding and 95% bootstrap confidence limits. We 34 
adjusted for chance agreement using Gwet’s statistic, for which 0 means no agreement and 1 35 
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means perfect agreement.8 However we note that chance is an acknowledged part of the 1 
funding process,9 and so the most useful measure of agreement includes chance.  2 
To compare our results with the previous agreement in funding from studies of project funding 3 
we used a Bayesian approach to estimate the overall agreement probability from previous 4 
studies examining agreement. We assumed that the observed number of agreements in each 5 
study had a binomial distribution with a common overall probability which we modelled using a 6 
beta distribution (using a non-informative beta(1,1) prior). We tested the hypothesis that the 7 
mean agreement from our study was equal to the overall probability from previous studies. 8 
3. Results 9 
Of the 60 applicants involved in the experiment 29 were from Basic Science (48 percent), 17 10 
(28 percent) from Public Health, 9 from Clinical Medicine and Science (15 percent) and 5 from 11 
Health Services (8 percent). 12 
The Bland–Altman limits of agreement for the overall application scores are in Figure 1. The 13 
overall limits of agreement were from –5.5 to 6.2, so the majority of scores differed by between 14 
± 6. These limits of agreement are reasonably wide, given that the 5th and 95th percentile in all 15 
120 scores is from 69.3 to 82.5 a range of 13.2. The difference in scores was fairly consistent 16 
according to average score, with the plot indicating some evidence of a narrower difference for 17 
higher scores above 80.  18 
Figure 1: Bland–Altman limits of agreement for Early Career Fellowship scores (n=60). Higher 19 
score correspond to higher ratings. 20 
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 1 
Twenty-three percent of the applications were funded by both panels, and 60 percent were not 2 
funded by both, giving an overall agreement of 83 percent (95% CI 73 to 92 percent). There was 3 
disagreement for the remaining 17 percent (95% CI 8 to 27 percent). The chance adjusted 4 
agreement was 0.75 (95% CI 0.58 to 0.92). 5 
The 83% agreement in our study was higher than in previous studies of project funding 6 
(Figure 2). The probability that the mean agreement in this study was greater than the overall 7 
estimate of agreement from the meta-analysis is 0.999. Some key characteristics of the current 8 
study and previous studies are in Table 1. 9 
Figure 2: Percent agreement in previous studies of project funding and a meta-analysis of 10 
previous studies, together with the agreement of people funding from this study. The dots 11 
show the mean agreement and the horizontal lines are 95% confidence limits. The Coles et al 12 
study had separate data available for three fields. 13 
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Table 1: Some characteristics of the current study and previous studies of grant funding reliability 
Study Years Country Sample 
size 
Scoring criteria Reviewers per proposal Percent  
funded 
Coles 1977 USA 150 5-point scale from ‘poor’ to 
‘excellent’ 
Original review: 4 or 5 independent reviews 
Experimental review: Approximately 12 
independent reviews 
50% 
Hodgson 1991–
93 
Canada 248 Continuous score from 0.0 to 5.0 Initial scores by independent internal and external 
reviewers followed by panel discussion and ranking 
50% 
Fogelholm 2010 Finland 65 6-point scale from 1 (weak) to 6 
(outstanding) for each of: scientific 
quality, research team, and overall  
Two independent reviewers followed by panel 
discussion of 15 members 
About 
25% 
This study 2013 Australia 60 Scores from 0 to 100 for each of: 
Personal achievement, project, and 
research output 
Scores by 4 Independent reviewers followed by a 
panel discussion and ranking 
32% 
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The success rate in our sample was 38/120 = 32% (95% CI: 23, 41%) compared with the results 3 
for all applications of 128/523 = 24% (95% CI: 21, 28%). Hence there is some evidence that 4 
applicants who consented to take part in the experiment were of a higher average calibre. 5 
4. Conclusion 6 
Our results show a relatively high agreement in funding decisions for people compared with 7 
previous studies that examined funding projects. There are a number of potential reasons why 8 
the degree of reliability of applications for fellowships might be higher than funding projects.  9 
Firstly, it may be due to the characteristics of applicants. Given the given the scheme is targeted 10 
at earlier career researchers with two years of being awarded their PhDs5 there may be a 11 
greater variation in the quality of applications, allowing what are deemed as the highest quality 12 
to be more reliably selected. It is unclear whether the variation in scoring of applicants 13 
increases or decreases with research experience of the applicant. Lamont has argued that when 14 
there is more information there is more potential for disagreement about what is quality 15 
research.10 It also plausible that the fellowship selection process may act to decrease the 16 
variation over time as successful Early Career Fellowship applicants dominate later career 17 
schemes. Replicating this experiment with other schemes involving similar selection criteria, 18 
but examining those aimed at later career researchers, would be a way of examining this issue. 19 
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Secondly there could be differences in the information used to assess applicants, as fellowship 1 
schemes often use different scoring criteria to project based funding with a heavy emphasis on 2 
past track record and achievement.7  Further the fellowship is funded at a fixed level, removing 3 
the need to assess a budget. Again replicating the experiment in schemes with different criteria 4 
or when there are changes in the scoring criteria of a particular scheme could shed light on this 5 
aspect of assessment. Undertaking this research would be valuable to funding agencies as it 6 
would help resolve whether one can increase the reliability of funding schemes by moving the 7 
emphasis away from funding projects to funding people.11 8 
Thirdly, there may be differences in assessment procedure. Early career fellowships are 9 
normally judged by a panel of researchers that are more experienced than the applicants, 10 
compared with panels assessing projects where the applicants can be more experienced than 11 
the reviewers. Potentially more importantly the initial ranking is based on average of the scores 12 
of derived from an independent assessment of all applications by four panel members. Using 13 
independent scoring avoids the issue of a strong voice on a review panel pulling scores towards 14 
a common mean as Mow has suggested in her research on the dynamic of research funding 15 
panels “[it] comes down to whether the Primary spokesperson likes the grant.”12 Taking the 16 
average of a number of independent scores which may be subject to sizable individual 17 
variation, is a potential statistical approach to increase precision and reliability.13      18 
The overall percent funded in the four studies ranged between 25% and 50% (Table 1). This 19 
could be an important determinant of reliability depending on the relation between the 20 
percent funded and the sample of applications. For example, if 20% of applications were truly 21 
excellent and the funding rate was at 20% then we might expect good reliability. However, if 22 
40% of applications were truly excellent and the funding rate was 20% then there would like be 23 
lower reliability as there is more potential for disagreement. Investigating this issue would be 24 
possible by looking at the scores rather than the ranks to see how tightly bunched the scores 25 
were near the funding cut-off, with a tighter distribution likely meaning more potential 26 
disagreement. 27 
Despite the relatively high agreement in our study, there was a disagreement for 17% of 28 
applicants. This disagreement may have been due to the preferences of the panels, with 29 
applicants doing better when their methods or past work was viewed more favourably by 30 
particular reviewers. Such differences are inevitable given the subjective nature of peer review. 31 
Disagreement can also occur when the applicant is rated similarly by both panels, but the 32 
competition is stronger (or weaker) in one panel which could push an applicant below (or 33 
above) the funding line. Looking at Figure 1 this appears to have happened for one applicant 34 
whose score differed by just 1.8 (on a 100 point scale) but who was only funded by one panel.   35 
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The key strength of the study was that it was conducted as part of an actual funding scheme 1 
and that assessors were blinded to the whether the application was part of the experiment. In 2 
these circumstances there are strong incentives to score and assess applicants as accurately as 3 
possible. Imbedding the experiment within a funding scheme also meant that the research 4 
design was jointly formulated with the secretariat of the National Health and Medical Research 5 
Council. Working with a funding agency meant the experiment was constrained regarding 6 
collection of and access to data. In particular, resource constraints of the NHMRC secretariat 7 
need to be taken into account in determining the sample size of 60. The Secretariat only 8 
provided the investigators with limited information on the outcomes, i.e. final panel scores to 9 
the investigators. This precluded follow-up interviews with the panel members, or a detailed 10 
examination of those applications where there was a disagreement between panels, precluding 11 
a replication of some previous analyses of grant review processes.3 A further limitation is that 12 
no information on applicant beyond area of research was made available to the research team, 13 
which again precluded sub-group analyses.  14 
Public funding for health and medical research amounted to more $100 billion in 201114 a 15 
significant proportion of which is allocated through a competitive grant allocation process. This 16 
study has demonstrated how experiments to test reliability can be integrated into existing 17 
funding schemes. Assessing reliability provides a useful metric by which to assess the 18 
performance of the current systems and insights that can be used to improve the allocation 19 
process in future. Rather than this type of reliability analyses being conducted as a one-off, all 20 
research funding bodies should look at ways to integrate and fund experiments, in the same 21 
way that manufacturers of medicines and devices routinely test the reliability of their products. 22 
If greater reliability is viewed as a virtue, then the results of this study provide some evidence 23 
to support a case for more funds to be diverted to funding people not projects. However, 24 
reliability would not be desirable if the system is reliably selecting conservative applications and 25 
rejecting more risky but potentially ground-breaking research. Donald Braben has discussed the 26 
difficulties of funding such radical work, and given policy ideas for ensuring it is not 27 
overlooked.15   28 
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